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EXECUTIVE SUMMARY

TITLE: Pilot Candidate Selection

AUTHORS: Robert M. Negley, Jr., Colonel, USAF and Gerald V.

Boesche, Lieutenant Colonel, USAF

This paper deals with the current system for pilot

candidate selection to include selection sources and

criteria. It covers the historical record of generalized and

specialized pilot traning. With the demand for pilots,

there is a need to produce a better finished product from

Undergraduate Pilot Training. The answer would seem to be

Specialized Undergraduate Pilot Training, which is what the

U.S. Air Force and Air Training Command are advocating and

have been for years. Much research and development has been

done, especially in the last 10 years, to come up with a

better selection system for pilot candidates. An improved

selection system would help decrease attrition and could be

used for earlier track selection for Specialized

Undergraduate Pilot Training. This paper evaluates the

current selection system and the selection methods and tools

that are available and could be used in the future. The main

focus is on what selection criteria is the best predictor of

success and should be used in the future to select candidates

for pilot training.'
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CHAPTER I

INTRODUCTION

Background

Since the early 1960s, the United States Air Force

(USAF) has used a "generalized" system to train new pilots.

The term "generalized" Undergraduate Pilot Training (UPT)

simply means that each student receives essentially the same

training. Prior to that time, from 1939 through 1959, the

Army Air Corps and the United States Air Force conducted

Specialized Undergraduate Pilot Training (SUPT.). Students

received advanced training in twin-engine aircraft if they

were going to fly heavy aircraft,.or trained in single-engine

aircraft if they were going to fly fighters. This program

continued uritil 1960 when a two aircraft, single track

"generalized" UPT became the standard. (3:9)

Several key factors contributed to the switch from a

specialized training philosophy. The Air Force had begun to

integrate two new jet training aircraft, the T-37 and T-38,

to replace the T-28, primary trainer, and the T-33, advanced

trainer, for those students bound for fighters. Originally,

the TB-25 was to continue to be used for the heavy aircraft

advanced training. However, in 1957, the fleet of TB-25s was

left virtually unsupportable after a catastrophic hailstorm

at Reese Air Force Base (AFB), Texas. Most available spare

parts were used to repair those damaged aircraft. By 1959



there were no spare parts available for the TB-25s and no

funds to develop and purchase a new heavy trainer. (3:9)

Thus, the TB-25s were phased out, and generalized UPT was

implemented. However, the decision was more a matter of

convenience and affordability than a change in philosophy.

(3:9,4:49-50)

Currently, generalized UPT consists of three phases:

(1) a short ground training phase; (2) primary training in

the T-37 aircraft complemented by academic subjects; and (3)

advanced training in the T-38 aircraft along with appropriate

academic su*6jects. (34:20-78) One of the drawbacks to the

current generalized UPT program is the inability of a single

UPT advanced training syllabus to meet the needs and

requirements of the various Major Air Commands (MAJCOMs.).

For example, additional formation training to meet the needs

of Tactical Air Command (TAC) might result in eliminating

instrument training required by Strategic Air Command (SAC)

or Military Airlift Command (MAC). (3:7) This problem stems

from the funding limitations imposed on Air Force flying

hours which do not allow flying hours to be indiscriminately

added to the training syllabus. Thus, meeting the new or

changing requirements of one MAJCOM may result in Air

Training Command's (ATC) inability to meet the requirements

of another MAJCOM. (4:48)
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As an interim fix to this problem, ATC introduced a

"special track" to the T-38 syllabus. This "special track"

encompasses eight flights in the syllabus and is flown after

the student is identified for assignment to either a fighter,

attack, reconnaissance (FAR) or tanker, transport, bomber

(TTB) aircraft. FAR-identified students fly eight additional

formation sorties, while TTB-identified students fly eight

additional instrument/navigation sorties. (34:16,51,55,58)

However, all training is still conducted in the T-38 aircraft

which makes it difficult for TTB-identified students to

"specialize" in multi-crew procedures. The "special track"

system is the forerunner of the planned SUPT system scheduled

for implementation by ATC in fiscal year (FY) 92. In

addition to providing training tailored specifically to

MAJCOM requirements, several studies have revealed that SUPT

is the must cost effective method of pilot training. (3:9)

As a reL;ult of several studies conducted in the

1970s, which concluded that SUPT was the most prudent way to

train, ATC, in 1978, published General Operational

Requirement 78-01. "This document called for the development

of a 'Tanker-Transport-Bomber' (TTB) aircraft and a return to

SUPT as the preferred USAF pilot training philosophy." (3:9)

In 1980, the SUPT concept was approved by the Chief of Staff

and development efforts were begun. However, over the next

several years, the SUPT program "encountered a series of
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programmatic slips and (cost) delays." (3:9) Due to the

current congressional scrutiny, SUPT is still not a

certainty, but it remains a high Air Force priority and

planning continues for FY92 implementation. (26:10,14)

SUPT provides a common primary phase for all

students in the T-37 aircraft. Following primary training,

students identified for fighter or bomber duty will fly the

advanced phase of their training in tie T-38 aircraft. This

aircraft offers appropriate cockpit design and flight

characteristics for pilots with follow-on assignments to the

fighter or bomber missions. This represents a change to the

original SUPT philosophy in that bomber students will now

fly the T-38 rather than the new tanker-transport trainer.

The rationale for this change is that the B-i and other

future bomber aircraft will possess flight characteristics

which more closely resemble the T-38 than the planned, new

tanker-transport trainer. Under SUPT, students with

follow-on assignments to tanker and transport aircraft will

do their advanced training in a new Tanker-Transport trainer

aircraft scheduled to be operational in FY92. (3:11) Over

forty percent of all students receive follow-on assignments

to tanker and transport aircraft. (See figure 1-1.)

Implementation of SUPT is contingent upon procurement of the

Tanker-Transport Training System (TTTS) currently pending

Congressional approval.
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UPT GRADUATE DISTRIBUTION
(FY 86-88 AVERAGE)

FIGHTER/RECCE 23%BOMBER 8%

TRAINER 22%
TANKER 17%

> AIRLIFT 24%
HELICOPTER 3%
OTHER 3%

Figure 1-1 Source AFMPC
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Under the current UPT program, students are

categorized for follow-on assignments approximatell six

weeks prior to graduation. A group of senior flying

training supervisors make up a selection board called the

Advanced Training Recommendatici Board (ATRB). The ATRB

reviews the training records of the members of the

graduating class and categorizes the students into one of

two groups. Each group normally consists of approximately

half of the class. One group is designated as qualified to

fly a single-pilot aircraft system. Members of this group

may be assigned to a single-pilot or multi-crew aircraft

upon graduation. The second group includes those students

who the ATRB believes require additional experience prior to

serving as pilot-in-command of either a single-pilot or

multi-crew aircraft. Individuals in the second group must

receive initial assignments to multi-crew aircraft. (3:8)

The current ATRB system is presently under review by ATC and

may be revised even prior to SUPT implementation.

When SUPT is implemented, each student will be

selected for one of three training tracks (fighter, bomber,

or tanker-transport) prior to entering pilot training. The

Human Systems Division (HSD) of the Air Force Human

Resources Laboratory (AFHRL), Brooks AFB, Texas, is

currently working on test criteria to identify the track in

which a particular pilot candidate is most likely to
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succeed. Track selection will occur after pilot candidate

selection and flight screening but prior to flying the T-37

aircraft. Thus, personnel with the responsibility for

classifying a student for a specific track will not have the

benefit of any T-37 or T-38 training records as the ATRB

does under the current system. After track selection and

entry into pilot training, students will not be permitted to

change tracks. If they fail to complete their training

track, they will be eliminated from SUPT rather than being

offered a chance to complete the course in a different

track. Due to the current legal restrictions against women

participating in combat, all female students will be

assigned to the tanker-transport advanced training track.

(3:10)

The decision to track select students prior to their

entry into training requires that pilot candidate and track

selection criteria accurately predict not only success in

pilot training but success in a particular track. The

penalty for failure to accurately predict an individual's

ability to succeed in pilot training is the sunk cost which

is lost when the student is eliminated from training. The

average cost, figured in 1986, for one such eliminee exceeds

$67,000 and the total loss of resources is significant since

the USAF generally eliminates in excess of 400 students per

year. (5:1;47:8) This situation "wastes nearly $30 million
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per year." (47:8) Attrition from pilot training is already

relatively high and potentially could go even higher under

SUPT because of the change in timing for track selection.

Since current plans include a provision that students may

not change from one track to another, selection methodology

must be evaluated to ensure that attrition from SUPT is

maintained at a acceptable level.

Attrition rates from the current generalized UPT

program have traditionally been at rate of twenty percent

or less. However, during FYs 86 and 87, attrition rates

rose dramatically to 28.2 and 36.9 percent respectively.

(5:1) These figures were well above the anticipated and

programmed rates. (See figure 1-2.) During FY88, Air

Training Command added three weeks to the current UPT

program making it 52 weeks in length. ATC officials credit

the increased UPT length with helping to reduce the

attrition rate by providing the students with more time to

sort out their problems. (4:49) Likewise, SUPT will be a 52

week course.

As mentioned, students who are eliminated from

training represent a waste of valuable defense dollars.

However, other options such as lowering the training

standards can be even more costly. Weaker graduates,

generated by a lowering of standards, would likely have

difficulty in more expensive follow-on training where

8



UPT ATTRITION RATES
(USAF -- 5 UPT WINGS)

% PROGRAMMED ACTUAL DEVIATION

FY 85 23.7 22.5 - 1.2

FY 86 22.7 28.2 + 5,5

FY 87 21.7 36.9 +15.2

FY 88 19.0 26.9 + 7.9

Figure 1-2 Source HO ATC/DOPR



attrition or additional flying hours cost even more. (10:3)

Thus, USAF's ability to select candidates who can meet the

required proficiency standards is crucial to the success of

SUPT.

In addition to more accurately identifying flying

aptitude, USAF needs a better system to measure a

candidate's motivation and commitment toward an Air Force

flying career. Lack of motivation and commitment can

contribute to difficulties in training or may lead to low

pilot retention after pilots fulfill their initial service

obligation. This is commonly referred to as measuring the

"heart" of a candidate. (10:2) While this paper does not

deal directly with the causes of low pilot retention, it

does recognize that a sound pilot candidate selection system

must do a better job selecting highly motivated candidates.

Statement of the Problem

Currently, attrition rates from UPT are high, and

Air Force pilot retention rates are low. USAF utilizes

several methods to select and screen pilot candidates.

Procedures vary according to the applicant's source of

commission and whether or not the candidate possesses a

private pilot's license (PPL). Candidates are selected for

their follow-on aircraft track (FAR or TTB) approximately

eight weeks prior to graduation. With the advent of SUPT in

FY92, pilot candidates will be selected for the fighter,
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bomber, or tanker-transport track prior to entering the

primary (T-37) phase of training. Thus, pilot candidate

selection requires review for two reasons: (1) to improve

the current selection system, and (2) to determine what

changes, if any, are required to prudently implement SUPT.

This report attempts to answer the following question: what

changes, if any, are required to improve the current pilot

selection system and to best support up-front track

selection for SUPT?

Assumptions

The USAF Trainer Masterplan does not include a plan

to replace the T-41 with a new flight screening aircraft. In

addition, the Masterplan states that candidates will be

track selected prior to entry into primary training. (3:10)

While the Masterplan is not a static document and aircraft

procurement plans and/or the timing of track selection are

subject to change, these two factors will be assumed as not

being subject to change. In addition, the following two

general assumptions are made: (1) the proficiency standards

for graduation from UPT should not be lowered, and (2) funds

will not be available in the foreseeable future to support

costly changes to the pilot selection and screening

methodology. (10:3)

Limitations

The following five limitations apply to this study.
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First, ATC and Air Force Systems Command (AFSC) HSD are

currently developing a Pilot Selection and Classification

System (PSACS) for SUPT and are reviewing several of the

issues discussed in this paper. (38:--) Second, the ATC

Deputy Chief of Staff for-Operations recently began a Broad

Area Review which will include a -review of some of the

issues discussed in this paper. (23:--) 'Third, while Air

NationalGuard (ANG) and Air Force Reserve (AFRES) pilot

candidates attend UPT and are mentioned for continuity

throughout this r.eport, selection procedures identified in

this report are for use by sources which provide inputs to

the active duty Air Force. Fourth, while USAF inputs to the

EURO-NATO Joint Jet Pilot Training (ENJJPT) program go

through a screeni-ng and selection process similar to that

used for regular UPT inputs, much of the statistical data in

tnis report does not apply to the ENJJPT program. Fifth,

with planning for SUPT on-going, changes after 31 December

1988 were not considered in this report.

Research Outline

This research report will cover six main areas: (1)

Chapter II describes the current tools and criteria used for

pilot selection; (2) Chapter III describes the various UPT

entry sources and their application of the selection

criteria; (3) Chapter IV assesses the utility of the current

pilot selection methodology; (4) Chapter V examines

12



personality testing and the impact of revised Active Duty

Service Commitments; (5) Chapter VI assesses the use of

psychomotor and other testing available to better identify

flying skill aptitude; and (6) Chapter VII concludes the

report with some recommendations to improve the pilot

candidate selection and classification process.
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CHAPTER II

PILOT SELECTION METHODOLOGY: THE SELECTION TOOLS

Introduction

An analysis of the current pilot selection

methodology is necessary before the utility of the system

can be evaluated. The selection methodology consists of

the selection tools and the procedures utilized by the

various UPT entry sources. The purpose of this chapter is

to identify and describe the tools used in the various

pilot candidate selection programs. To accomplish this

purpose, the seven major current screening devices will be

discussed. First, medical qualifications will be reviewed.

Next, age limitations will be defined. Third, educational

requirements are delineated. Fourth, the Air Force Officer

Qualifying Test (AFOQT) is discussed. Fifth, the use and

procedures of selection boards will be evaluated. Next,

psychomotor testing will be described, and finally, the

various flight screening programs will be outlined "and

discussed. (7:27)

Medical Standards

Medical requirements for entry into UPT are

outlined in chapter 8, Air Force Regulation (AFR) 160-43,

Medical Examination and Medical Standards, and are the same

for all commissioning and other entry sources. (6:96-98)

While individual factors can be waivered under special

14



circumstances, there has been a large pool of very highly

qualified candidates over the past 15 years which has

practically negated the need for waivers. Along with the

availability of qualified applicants, the pilot training

rate also impacts the need to waive medical requirements.

For example, during the Viet Nam War era, when pilot

training rates exceeded 4000 per year, granting medical

waivers for minor conditions to otherwise highly qualified

candidates seemed to make sense. (3:3) Since that time,

pilot training rates have generally remained at 2000 or

below. (3:3;11:1) Currently, the UPT rate for FY89 is 1600,

and is programmed to remain at that level through FY94.

(11:1) Thus, the current need for medical waivers is

minimal and will remain so as SUPT is implemented.

Age

Another factor which is rarely waived is the pilot

applicant's age. Pilot candidates cannot exceed the age of

27 and one-half years at the time of entry into UPT. (12:1)

The age limit applies to all entry sources. There is almost

universal agreement that the younger the pilot candidate,

the greater the chances of success in pilot training.

Medical, safety, and attrition reports all reflect that

younger pilots are generally more successful. (7:27) ATC

statistics reveal that younger candidates are more

successful in UPT, while an Air Force study shows that the
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younger the graduate at the time of graduation from UPT

(except for previously rated graduates), the better his

accident record during his flying career. (7:27;32:25;41:7)

One factor which impacts the candidate's age upon entry into

UPT is the educational requirement for entry into UPT.

Educational Requirements

mFR 50-5, USAF Formal Schools, states that only

commissioned officers are eligible to apply for pilot

training. (13:3-52) Since a bachelor's degree is required

for the award of a commission, all candidates for UPT must

possess a bachelor's degree. This requirement applies to

all pilot training entry sources. The requirement for a

bachelor's degree has not always been part of the UPT

selection criteria and the need for the requirement has been

questioned on numerous occasions. (32:24-25,48;33:46-47,6-7)

In addition, as will be discussed later, not all services

and other nations require a bachelor's degree.

Air Force Officer Qualifyinq Test

The Air Force Officers' Qualifying Test (AFOOT) is a

pencil and paper test that is required for candidates from

all three commissioning sources except the Air Force Academy

(AFA). (12:1) The AFOOT consists of five major sub-.tests

and the candidates receive a grade on each sub-test. The

five major sub-tests include Pilot, Navigator-Technical,

Academic Aptitude, Verbal, and Quantitative. (9:9) Specific
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subjects covered in each sub-test are outlined in Figure

2-1. The minimum requirements for entry into pilot training

are as follows: (a) minimum score of the 25th percentile or

better on the Pilot sub-test; (b) minimum score of the 10th

percentile or better on the Navigator-Technical sub-test;

and (c) a total minimum combined score of 50 or better on

the Pilot and Navigator-Technical sub-tests. (12:1)

Selection Boards

All commissioning and UPT entry sources, with the

exception of the AFA, utilize selection boards to designate

candidates for UPT slots. Headquarters Air Force Reserve

Officer Training Corps (AFROTC) convenes an annual central

selection board at Maxwell AFB, Alabama. This board uses

factors such as the Detachment Commander's rating, grade

point average, Scholastic Aptitude Test, and the AFOQT to

select candidates to fill its UPT quota. (9:10;40:7-8,11)

USAF Recruiting Service convenes the Officer

Training School (OTS) Selection Board at their headquarters

at Randolph AFB, Texas. The board is convened on an "as

required" basis--currently six times per year. (36:--) Board

members consider performance reports, college transcripts,

job responsibility, and breadth of experience as criteria,

and base their final selections on the "whole person"

concept. (24:4,6,13-15) As USAF pilot production and officer

accession rates have come down during the past few years,
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Air Force Officer
Qualification Test (AFOQT)

* Pencil & paper test comprising 5 sub-tests
" Pilot: Mechanical comprehension, scale reading,

instrument interpretation, aviation information
" Navigator - technical: Arithmetic reasoning,

data interpretation, general science, rotational
blocks, hidden figures

" Academic aptitude: Math knowledge, word knowledge, data interpretation
" Verbal: Verbal analogies, reading comprehension, word knowledge
" Quantitative: Arithmetic reasoning, data interpretation, math knowledge

o Pilot applicant's total score of the pilot & navigator-technical must be
at least 50 percentile

" Must attain 25 percentile on pilot
" Minim urn 10 percentile on navigator-technical

Figure 2-1
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the OTS pilot quota has also been reduced. (39:14) Thus, the

OTS Selection Board process is extremely competitive, and

such additional factors as whether or not the candidate

possesses a private pilot's license may be critical to his

or her selection.

For active duty officers, The Air Force Military

Personnel Center (AFMPC) conducts a selection board at

Randolph AFB. The board normally convenes twice each year

and uses the "whole person" concept by considering such

factors as performance reports, civilian or military flying

time, motivation, AFOQT scores, and other pertinent

accomplishments. (12:6)

Psychomotor Testing

The details of the currently available psychomotor

testing technology will be discussed in full later in this

report as part of the alternatives for the future discussed

in Chapter VI. The discussion in this chapter and the

assessment in Chapter IV relate to use of psychomotor

testing as part of the pilot selection system. The testing

attempts to assess flying aptitude by measuring hand-eye

coordination. Psychomotor testing is not new and was used as

part of the Air Force pilot selection system from 1942

through 1955. However, it was discontinued in 1955 d'io to

the difficulty of maintaining the mechanical testing

equipment. (8:1) In 1978, AFHRL began a multi-year
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research, test, and validation effort utilizing five new

computerized test devices to test candidates from AFA,

AFROTC, and OTS. (8:3) While results have been promising,

the process has not been fully integrated into the pilot

candidate selection system.

The only entry source utilizing psychomotor testing

for all pilot training candidates is the Air National Guard

(ANG). In 1986, the ANG began to screen all their pilot

training candidates due to the high attrition they were

experiencing in UPT. The ANG established a cutoff score of

the 20th decile or higher as the minimum for entry into UPT.

(27:--)

Although all AFROTC and OTS candidates without a

private pilot's license currently undergo psychomotor

testing prior to entry into flight screening, the test

results are used solely as part of the validation test and

are not part of the selection process. However, OTS recently

began using psychomotor testing as a part of the actual

selection process on a limited basis. In the fall of 1987,

the OTS Selection Board began to make a few "conditional"

selections of pilot candidates who were otherwise very well

qualified but whose flying experience or some other factor

left some doubt in the board's mind. In these cases, the

candidate is sent to the psychomotor screening facility at

Lackland AFB Annex, Texas. Based on the results of the
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psychomotor testing, the candidate is then selected or

non-selected for OTS. (36:--) However, at the current time,

psychomotor testing is an exception rather than the rule as

a factor in the UPT selection process.

Flight Screening Proqrams

The Air Force conducts three different programs to

screen pilot candidates prior to entry into UPT. Each

commissioning source (OTS, AFROTC, and AFA) has its own

program. As an exception to the rule, OTS and AFROTC

candidates who have been selected for a pilot training slot

and possess a private pilot's license are not required to

undergo flight screening. The mechanics of the three flight

screening programs vary as outlined below.

The OTS Flight Screening Program (FSP) is conducted

at Hondo Airfield, Texas. The program is completed just

prior to the candidate's entry into OTS. The training

syllabus includes 16 training days with 13 hours of academic

training and 14 hours in the Cessna 172 (T-41). The student

receives 12 flights including 10 instructional lessons, a

solo flight, and a final evaluation during flight 12. The

student must meet Maneuver Item File (MIF) proficiency

requirements in order to successfully complete FSP. (2:1-17)

The screening program for AFROTC is called the Light

Aircraft Training for ROTC (LATR). Although some changes are

currently pending, last year the program was conducted only
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at the OTS facility at Hondo Airfield. The program is

designed to motivate as well as screen cadets. At the

present time, the training syllabus is the same as that used

for OTS so the MIF proficiency requirements and flying hours

are the ,same as those noted above for OTS candidates. Once

LATR is successfully completed, the student is qualified for

entry into UPT after he or she graduates and receives a

commission. (7:24-25)

The other major screening program is the Air Force

Academy's Pilot Indoctrination Program (PIP). The stated

purpose of the program is "to identify students who possess

the potential to complete UPT and motivate qualified Academy

graduates toward a rated career in the Air Force." In

addition, the program has a goal to "minimize attrition of

USAFA graduates in UPT." (1:2) PIP Phase I consists of 21.2

flying hours and thus, is approximately fifty percent longer

than the OTS/ROTC flying syllabus which contains 14.0 hours.

The course includes a solo flight and flight evaluation

similar to the other programs. Successful completion of a

flight evaluation and the recommendation of flying training

supervisors result in entry into UPT upon Academy

graduation. Also, the PIP syllabus contains an optional

Phase II which consists of 4.5 hours of incentive sorties.

(1:5j

Although a large majority of flight screening
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entries come from the commissioning sources, the Air Force

also screens entries from active duty (both rated navigators

and support officers), the Air National Guard, and the Air

Force Reserve. This screening takes place at the OTS flight

screening facility at Hondo, Texas. As with candidates from

the three commissioning sources, active duty candidates who

possess a private pilot's license are not required to

undergo flight screening. (3:3-53) However, based on a

recent policy change, ANG now requires all its candidates

(including those with a private pilot's license) to attend

the FSP. (27:--)
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CHAPTER III

PILOT SELECTION METHODOLOGY: THE ENTRY SOURCES

Introduction

This chapter briefly summarizes the selection

programs for each UPT entry source and analyzes the use of

the selection tools described in-Chapter II by each entry

soUrce. The Air Force Academy (AFA), Officer Training

School (OTS), and Reserve Officer Training Corps (ROTC)

commissioning sources will be discussed as well as UPT

entries from active duty, the Air National Guard (ANG), and

Air Force Reserve (AFRES). Prior to reviewing the selection

concept of each program, the remainder of the introduction

is devoted to discussing the differences in size and USAF

ability to adjust the number of pilot candidate inputs from

these programs.

In analyzing the pilot candidate selection programs

of the three commissioning sources, it is important to

understand the differences in the lead times required for

USAF to adjust the pilot candidate output from these

sources. Under current USAF policy, all AFA graduates who

are qualified, recommended by supervisors, and desire to

attend pilot training are provided a UPT quota. (7:25;1:1-2)

Thus, the yearly AFA pilot candidate input remains fairly

stable. The lead time required to significantly increase

AFA pilot candidate production is four years because the
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total AFA class enrollment would have to be expanded in

order to increase AFA pilot candidate output.

AFROTC is also a long lead time entry source with

approximately two years required to increase inputs into

UPT. To decrease the input into UPT from the ROTC source,

several options are available including delaying the UPT

entry of ROTC graduates. During the past two years as UPT

and accession rates have decreased, the average length of

delay for ROTC graduates entering UPT has increased to seven

months. (31:14) This type of delay can create a hardship on

the individual but the ramifications of delayed UPT entry

are beyond the scope of this report.

OTS is the most flexible entry source and requires

the shortest lead time (approximately 120 days) to adjust

input to UPT. (7:22) OTS is generally used as the buffer

when UPT rates or accessions are raised or lowered. Active

duty inputs are also flexible but the numbers are small so

that this input remains relatively constant even during

years when the UPT production rate is adjusted.

Air Force Academy

The AFA is the source for approximately 25 percent

of the pilot candidates who enter UPT each year. (9:5) (See

figure 3-1.) It is also tl.! most expensive source per

candidate when one considers the cost of a four year

education at the Academy. Candidates who are medically
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Pilot Applicant Pool

ui Air Force Reserve Officer Training Corps 35.8%
(ROTC)

a Air Force Academy (AFA) 25.9%
n Officer Training School (OTS) 22.1%
u Active Duty Officer

oRated Navigators 3.7%
m Non-rated 3.7%

n Non Active Duty Officers

m AFRES 1.8%
n ANG 7.1%

Figure 3-1 Source (9:--)
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qualified, successfully complete the Pilot Indoctrination

Program, and receive the recommendation of flying

supervisors, enter UPT after graduation. (7:25;1:1-2)

Programmed attrition for AFA entrants into UPT is 15.1

percent for FY89, although actual rates have run

considerably higher for the past three years. (5:1) (See

figure 3-2.) The programmed and actual attrition rates for

the AFA are the lowest of the three commissioning sources,

and only active duty, rated candidates have a lower

programmed attrition rate.

Officer Training School

OTS is used as the buffer to accommodate changing

UPT production rates. Thus, the rate of OTS entrants into

UPT varies more than from other entry sources. Over the

past three years, OTS entries have averaged approximately 22

percent of the total UPT entries. (9:5) (See figure 3-1.)

In order to be selected for OTS, candidates must meet age,

medical, and educational prerequisites, obtain a qualifying

score on the AFOOT, and be selected by the OTS Selection

Board. (24:4,6,13-15) As mentioned earlier, the board

requires a few otherwise highly qualified candidates to

undergo psychomotor testing to check their potential for

pilot training. (36:--) All other OTS candidates undergo

psychomotor testing before completing FSP but this testing

is part of the validation process for the psychomotor
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UPT ATTRITION RATES BY SOURCE
(FY 86 - FY 88)

ATTRITIaO
USAF FY 86 FY 87 FY 88 FY 89

ACTUAL ACTUAL ACTUAL PP.OG

AFROTC 33.8 42.9 32.4 29.1
USAFA 22.7 31.1 21.7 15.1
OTS 27.4 36.9 25.8 18.8
A/DUTY RTD 11.7 18.1 12.4 10.9
A/DUTY NON-RTD 20.8 37.0 32.9 23.3

TOTAL 28.2 36.9 26.9 21.9

ANG 24.0 41.3 23.8 18.9
AFRES 17.9 27.5 24.1 18.7

Figure 3-2 source HQ ATC/DOPR
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testing program and the results are not used as

part of the selection process. OTS selectees without a

private pilot's license, who are pilot candidates, must

attend the FSP before completing OTS and entering UPT.

(13:3-53) OTS attrition is programmed for 18.8 for FY89,

although it has averaged °nearly 30 percent over the past

three years. (5:1)

Reserve Officer Training Corps

ROTC annually provides the highest number of UPT

entrants. Over the past three years, ROTC has provided over

one-third of the total UPT entrants. (9:5) Candidates come

from over 150 colleges and universities throughout the

United States. ROTC candidates must successfully complete

the medical examination and the AFOQT. (40:7-8;7:24) In

addition, the unit commander rating, grade point average,

and Scholastic Aptitude Test scores are considered. (40:11)

Final selection for ROTC pilot slots is accomplished by a

central selection board convened at Maxwell AFB, Alabama.

(40:7-8) Following selection by the board, the candidate,

if he or she does not possess a private pilot's license,

must complete the LATR between the junior and senior year.

Attrition of ROTC candidates is the highest of the three

commissioning sources and has averaged almost 34 percent

over the past three years. (5:1) (See figure 3-2.) All ROTC

candidates undergo psychomotor testing as part of the
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resting and validation process for this initiative. However,

the results are not currently used as part of the selection

process.

ANG, AFRES, nd Active Duty

Although complete details and analysis of the ANG and

AFRES UPT candidate selection systems are beyond the scope of

this report, it is pertinent to note that the ANG began

using psychomotor testing as a part of their pilot candidate

selection process in late 1986. Candidates scheduled to

enter UPT in FY87 with FY88 graduating classes had to

achieve a psychomotor test score at the 20th decile or above

in order to qualify for UPT selection. To keep the "human

factor" in the process, the home unit can override the 20th

decile criteria for individual candidates. (27:--) The ANG

added psychomotor testing to its selection criteria in an

effort to reduce its rising UPT attrition rate which

exceeded 41 percent in FY87. (5:1) Results are promising as

the ANG attrition rate was reduced to 24.1 percent in FY88.

(5:1) While the ANG is well satisfied and intends to

continue using psychomotor testing as a UPT selection

factor, other factors (including the fact that ANG now

requires candidates with a private pilot's license to attend

FSP) may also have contributed to the lower attrition.

(27:--) This subject will be further discussed in Chapters

IV and VI.
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AFRES UPT attrition traditionally is lower than ANG.

Thus, AFRES has not opted to adopt psychomotor testing as

part of their selection criteria. Although it increased to

over 24 percent in FYs 86 and 87, AFRES attrition generally

runs well below 20 percent. (5:1) Programmed UPT attrition

rates, for AFRES and ANG, are virtually the same for FY89

with AFRES programmed at 18.7 and ANG at 18.9 percent. (5:1)

Active duty inputs to UPT include both rated

(navigators and rotary wing officers) and non-rated

officers. Active duty inputs are selected by a board which

convenes periodically at the Air Force Military Personnel

Center (AFMPC). The board considers the officer's personnel

record and potential to complete UPT in making selections.

(12:6) Active duty selectees without a private pilot's

license (with some exceptions) are required to attend FSP at

Hondo Field, Texas. (13:3-53) These individuals undergo

psychomotor testing as part of the data gathering and

validation program but psychomotor results are not used as

part of the selection criteria. Attrition of rated officers

in UPT is historically the lowest of any source of entry.

Programmed attrition of rated officers scheduled to enter

UPT in FY89 is 10.9 percent, while non-rated officers

attrition is programmed at 23.3 percent. (5:1)
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CHAPTER IV

EVALUATION OF PILOT SELECTION SYSTEM

Introduction

Now that the selection tools and UPT entry sources

have been described, the effectiveness of the current USAF

pilot selection system will be evaluated. To accomplish

this assessment, the same format as in Chapter II will be

used. Each selection factor will be evaluated for its

current utility and applicability to SUPT. In addition,

possible changes to the current criteria and other

alternatives will be discussed. To evaluate the

effectiveness of the pilot selection system, criteria must

be established which define the requirements of an ideal

selection system. However, no perfect system has been

designed.

What is needed is a system which maintains a quality

product, minimizes attrition in UPT, and produces a highly

motivated pilot committed to an Air Force flying career. To

this end, training experts generally agree that selection of

pilot candidates must be made based on an evaluation of the

applicant's "head, hands, and heart". (10:2) The "head"

refers to an individual's capacity to absorb and learn new

material which roughly equates to academic aptitude. The

"hands" refers to an individual's natural hand-eye

coordination which translates to flying skill aptitude.
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Finally, the "heart" refers to the almost intangible

qualities of motivation and commitment. In accomplishing

the assessment of the current system, these three criteria

will be used as a basis for what is required from an

effective selection system.

Medical Standards

Medical standards for entry into pilot training are

reasonably straight forward, common sense criteria that are

designed to obtain maximum utilization of pilot training

graduates. The operable theory is that the higher the

standards, the longer the pilot will remain medically

qualified after graduation from pilot training. The ATC

Surgeon is responsible for UPT medical certification and has

been delegated waiver authority for some medical conditions.

However, the Air Force Surgeon General retains ultimate

waiver authority for more serious medical conditions.

(6:132-133) As mentioned in Chapter II, waivers are now

rarely granted as a large pool of highly qualified

applicants currently exists and pilot training rates have

decreased from 1800 in FY86 to 1600 for FY89. (14:1)

In 1984, a waiver was granted for the Air Force

Academy to enter a limited number of candidates into UPT

with eyesight waivers up to 20/70 (correctable to 20/20).

(35:--) Al-ong with this waiver was a stipulationi tfitL tleov

candidates, upon graduation, had to be assigned to a Laiiker,
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transport, or bomber (multi-crew) aircraft. The US Navy has

a similar program (eyesight waived to 20/50) with follow-on

aircraft assignment limitations. (7:19) The theory on the

granting of these waivers was that these candidates were

highly qualified and well motivated. Thus, they had the

potential (other than the eyesight limitations) to excel in

UPT. In addition, rationale for the test included the fact

that rated pilots are permitted vision of up to 20/200

(correctable to 20/20) without waiver. (6:81) Many students

in this test program performed in an above average manner.

Thus, motivation is a key factor to success in pilot

training. However, it is still too early to tell if eye

problems will prematurely medically disqualify these

individuals, or if because of their strong motivation, they

will be more career oriented and stay on active duty longer

than the average Air Force pilot.

Overall, medical standards have remained fairly

static and previous research indicates that the medical

standards of other services and nations are very similar to

those used by USAF. (7:27-28) From the above discussion of

waivers, the authors believe that the waiver appears to be a

viable option (with seemingly little degradation of quality)

under the following circumstances: (1) if the pilot

candidate volunteer pool shrinks; (2) if the pilot

production rate is dramatically increased, or (3) if an
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extremely highly motivated candidate needs a minor medical

waiver. In these cases, it may be in the long run best

interest of the Air Force to grant the waiver.

The average age for UPT entry is currently 22 years.

Previous research points to the conclusion that the younger

the pilot trainee, the greater the chances of his or her

success. In addition, the younger the pilot graduate, the

greater the number of years utilization before medical

disqualification becomes a factor. (7:27) However, no

research is available which indicates that the Air Force is

losing a significant number of pilots to medical

disqualification without obtaining maximum utilization of

their services. Although some studies also show a relation

between age and accident potential (the younger the pilot,

the lower his accident potential if flying experience is

roughly equal), the possible loss of maturity in a very

young pilot has not been measured and could be a significant

factor when piloting a single-pilot fighter aircraft.

(32:25;41:7-8)

A previous study recommended that USAF consider

doing away with its requirement for a bachelor's degree as a

prerequisite for pilot training. This study says that the

primary benefit would be "...attracting a younger candidate,

a candidate generally more motivated and healthier than,
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older college graduates'candidates." (7:33) While the need

for a college degree is debatable and will be evaluated

later in this chapter, the assertion that candidates without

a degree would be healthier does not appear to be based on

conclusive evidence. Thus, there is little basis for

attempting to lower the average entry age for pilot training

based solely on medical or health reasons.

The upper age limit of 27.5 years, upon UPT entry,

is an arbitrary but apparently reasonable age to ensure an

acceptable number of years of flying duty in return for the

training investment. (12:1) There is very limited need to

waive the maximum age limit at the present time due to the

overage of qualified candidates and reduced UPT rates.

However, the option is always available if the need arises.

When the new SUPT program is implemented, and if the planned

policy to track select individuals prior to entry into

training takes effect, it would be a simple matter to

restrict candidates with age waivers to the tanker/transport

track. The current policy of many commercial airlines who

hire highly experienced military pilots (many over age 40)

indicates that flying experience may be a more important

factor than the possible slowing of reflexes due to age--at

least for older multi-crew pilots. Thus, the authors

believe that age waivers are a viable option, if USAF needs

dictate, for the tanker/transport track under SUPT.
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However, age is not a major factor which needs correction or

change in the foreseeable future.

Educational Requirements

As mentioned earlier, the USAF stipulation that a

bachelor's degree is a prerequisite for a commission and

that only commissioned officers are eligible for pilot

training means in effect that a degree is required for entry

into pilot training. (13:3-52) Although there is no

research available which conclusively links success in pilot

training to a college degree, this prerequisite does require

that the candidate demonstrate that he or she can complete a

difficult educational program. (33:6-7) Thus, this

requirement may be an indicator of academic aptitude, and to

a lesser extent, motivation to complete a long term task.

However, the authors believe that the stresses of pilot

training differ greatly from the world of academia. While

motivation and a reasonable aptitude for academic pursuits

are required for success in both programs, pilot training

generally requires more rapid physical and mental responses

to problem solving situations. In addition, motivation not

only to learn but to "service of country," is probably a

greater influence on an Air Force flying career than it is

on success in college. Further, sk-ills such as hand/eye

coordination which are critical to a pilot are not really

tested in college. While the fact that there is no research
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which links success in UPT to possession of a college degree

does not prove conclusively that a degree should not be

required, two other prominent factors are strong indicators

that the degree requirement is arbitrary rather than

necessary.

First, USAF has not alwdys required a degree for

entry into UPT. In fact, several of Air Force's top current

leaders including General Larry D. Welch, USAF Chief of

Staff, and General Duane H. Cassidy, CINC Military Airlift

Command, both completed pilot training prior to obtaining

their college degrees. Obviously, in their cases,

possession of a college degree was not a prerequisite to

success in pilot training or success as an officer. A second

indicator that a college diploma may not be necessary is the

fact that the Air Forces of Israel, Great Britain and Canada

do not require a college degree as a prerequisite to pilot

training entry. (7:28) The accomplishments of pilots from

these nations in both combat and combined exercises over the

past two decades attest that they are among the best in the

world. Thus, the authors believe that there is really no

validity to the requirement for a college degree other than

its use as an "indicator" of academic ability and capability

to complete a long, sustained program. (32:24-25;33:46-47)

Since possession of a college degree is only an

"indicator" of academic ability, then perhaps the major
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field of study correlates to success or failure in UPT.

While the authors believe that possession of a technical or

scientific degree increases the chances for success in UPT,

there is currently no requirement for a specific type of

degree for UPT entry. While some research has been done in

this area, more is needed to validate this thesis.

While obtaining a degree also demonstrates the

motivation to complete a difficult task, degree completion

is only an "indicator" of motivation just as it is of

academic aptitude. No research is available which indicates

that this motivation will carry over to pilot training or to

longer retention during the pilot's follow-on Air Force

flying career. (32:24-25,48;33:46-47,6-7) In fact, research

as early as 1966 indicated that a college degree may

actually be counterproductive to motivation and retention

due to the differing value systems of college graduates

versus non-graduates. (33:42) The advent of SUPT does not

appear to generate any greater need for a college degroe

than exists under the current UPT program.

Based on the above information regarding educational

requirements, the authors believe that the current pilot

selection process gives too much weight to academic

aptitude. Not only must the candidate possess or be working

toward a bachelor's degree but such factors as his or her

Scholastic Aptitude Test scores, grade point average, class
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ranking, and other similar academic aptitude indicators are

considered when he or she competes for a pilot slot in ROTC

or meets the OTS Selection Board. (24:4,6;40:7,8,11) The

authors believe that the heavy emphasis on academic

achievement may be misleading when it comes to potential to

complete pilot training and ability to remain motivated and

succeed in a career as an Air Force pilot. The

disproportionate weight given to academic aptitude and

requirements appears to have occurred due to lack of other

available measures to quantify the individual's flying skill

aptitude and/or motivation toward an Air Force flyiig

career. Thus, while academic aptitude can be fairly

accurately measured, the other two important factors (flying

skill aptitude and motivation) are difficult to assess and

currently play only a small part in the pilot candidate

selection process.

Air Force Officer Qualifying Test

The Air Force Officer Qualifying Test (AFOQT) is a

pencil-paper aptitude test which attempts to measure both

flying and academic aptitude. It is the only selection

factor other than the actual flying screening programs which

attempts to measure flying aptitude. The "Pilot" section of

the AFOQT includes areas which test scale reading, aviation

information, mechanical comprehension, and instrument

interpretation. (9:9;7:23) While this test obviously does
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not measure hand-eye coordination, it at. least attempts to

measure subject areas which closely relato to tasks at which

a pilot will have to be proficient.

Likewise, the "Navigator-Technical" sub-test relates

to general aviation skills. The "Navigator-Technical"

sub-test measures arithmetic reasoning, data interpretation,

general science, rotational blocks, and hidden figures.

(9:9) Again, while the test is not a true measure of flying

skill aptitude, in the form of hand-eye coordination, it is

an attempt to measure the capability of the candidate to

interpret aviation-related tasks. In addition to flying

skill aptitude, the AFOQT attempts to measure the

traditional academic areas and includes verbal and

quantitative sub-tests. Minimum qualifying scores (25th

percentile on the "Pilot" sub-test, 10th percentile on the

"Navigator-Technical" sub-test, and a total of at least 50

combined for both the tests) recognize the need to establish

a cut-off but a philosophy that the minimum qualifying score

should only eliminate those with the very lowest flying

skill aptitude. (12:1) From the authors experience, this

widely accepted philosophy that pilot candidates should be

eliminated from candidacy only in an aircraft, and not by

pencil-paper tests, simulators, or other such devices, is

one of the reasons for the reluctance to implement

psychomotor testing.

41



Overall, the utility of the AFOQT appears reasonably

good, although its ability to predict success or failure in

UPT is debatable. (17:8) As it is the only selection

factor, other than flight screening, which measures flying

skill aptitude, and since the cut-off scores are

comparatively low, the authors believe that continued use of

this test appears prudent. However, little recent research

was available which correlated scores on the AFOQT with

actual performance in pilot training. If current plans to

use psychomotor testing in SUPT are implemented, the use of

the AFOOT "Pilot" sub-test may not be as significant because

psychomotor testing directly measures hand-eye coordination.

Perhaps the best system, as AFHRL recommends, would use a

combination of psychomotor testing and AFOOT scores.

(8:20-22) With the small number of candidates disqualified

by the AFOQT, because of the low minimum score requirements,

continued use of the AFOQT under SUPT appears appropriate to

eliminate candidates with very low potential.

Selection Boards

Selection boards add a personal, albeit sometimes

subjective, touch to the pilot candidate selection process

for ROTC, OTS, and active duty personnel. The analysis in

Chapter II detailed the selection criteria utilized by the

boards. As noted, academic aptitude plays a major part in

the selection board process. The selection board is the one
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point in the selection process where individual motivation

is considered. The detachment commander's rating for ROTC

candidates and the comments written by supervisors for

active duty candidates attest to the motivation and

commitment of the individual. (40:11;10:4) The most

difficult problem is identifying the truly motivated

candidates.

The motivation the Air Force is looking for is not

only the motivation to complete pilot training but the

propensity to serve long term in an Air Force flying career.

The greatest difficulty that pilot candidate selection

boards face is attempting to standardize the recommendations

which come to the boards. With over 150 detachment

commanders in ROTC and a multitude of supervisors who may

provide comments to the Active Duty board, it is difficult

to identify the truly motivated individuals. (40:11;10:4) It

is this inability to standardize and objectively measure

motivation which is one of the weak links in the pilot

candidate selection process.

Psychomotor Testina

Currently, the other weak link in the selection

process is the difficulty in determining flying aptitude.

One measure which has proven fairly accurate is the

possession of a private pilot's license. (10:38-39;15:4)

Candidates with a private pilot's license by-pass the AFROTC
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and OTS flight programs and directly enter UPT without any

USAF screening of their flying skills. While the attrition

of this group has been lower than the group who enter UPT

without a private pilot's license, the potential of

individual candidates varies widely based on the quality of

previous training, actual flying time, and the true aptitude

of the individual candidate. Likewise, individuals without

private pilot licenses enter UPT with very little indication

of their flying aptitude except the AFOQT and flying

screening programs.

As mentioned earlier, the ANG now uses psychomotor

testing--rejecting those applicants who score below the 20th

decile. (27:--) Although the ANG has had only one full year

of graduates since beginning their use of psychomotor

testing, the results are promising. The year prior to

implementing the program, ANG UPT attrition was 41.3

percent. However, ANG UPT attrition was reduced to 23.8

percent for FY88 graduates--the first full year that

candidates were selected using psychomotor testing. (5:1)

However, this 17.5 percent reduction in ANG attrition,

although impressive, must be evaluated in perspective since

overall UPT attrition declined by 10 percent from FY87 to

FY88. Thus, the real improvement in ANG attrition over the

remainder of the UPT entry sources not using psychomotor

testing was approximately 7.5 percent. (5:1) The authors
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believe that the 7.5 percent number is still a highly

significant improvement. If this improvement continues over

the long term, it will provide additional validation of the

merits of using psychomotor testing.

OTS pilot candidate selection boards have also begun

to use psychomotor testing on an exception basis when a

candidate is otherwise highly qualified but his flying

aptitude is in doubt. (36:--) Since psychomotor testing has

proven effective for pilot selection and plans are underway

to use it as an aid in track selection for SUPT, Chapter VI

will provide more details on this system including the

results of the validation program. (38:--) In the final

analysis, psychomotor testing appears to be a promising

method by which to measure flying skill aptitude.

Flight Screening Programs

Before assessing the merits of the flight screening

programs, it is necessary to discuss the group of pilot

candidates who are not required to undergo flight screening.

(13:3-53) That group consists of those ROTC, OTS, and active

duty candidates who receive a UPT training quota and already

possess a private pilot's license. While some training

experts believe that all USAF pilot candidates should

undergo flight screening in order that each UPT entrant will

have received a standardized screening program, statistics

reveal that candidates who possess a private pilot's license
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are eliminated from UPT at a lower rate than those who

complete an Air Force flight screening program.

(10:38-39;15:4) (See figure 4-1.)

Another argument for requiring all candidates to

undergo a screening program derives from the philosophy that

the screening programs serve as much to motivate candidates

as to screen their flying aptitude. (1:2) However, it would

be difficult to justify the additional cost of such action

since those with a private pilot's license are already

performing better in UPT. (10:38-39) Furthermore, there is

nothing in the SUPT program that would require those with a

private pilot's license to undergo flight screening.

As noted earlier, the screening programs tor OTS and

ROTC are nearly identical, while the AFA program contains 50

p-rcent more flying hours. From 1965 until 1971, flight

screening was conducted at a local airfield near each UPT

base. The program was conducted by a civilian contractor

and consisted of 30 flight hours combining screening with

some flight training. Pilot candidates from all

commissioning sources were required to attend. (16:16)

Unlike today, all of the candidates were commissioned prior

to undergoing flight screening. In addition, ROTC had a

Flight Instruction Program (FIP) which included a contractor

screening program at each detachment and the AFA had its

Pilot Indoctrination Program. (16:5-7) In 1972, a decision
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was made to consolidate training at Hondo Airfield, Texas.

The consolidation was designed to reduce UPT attrition and

to screen candidates prior to their receiving a commission.

(16:17) With the consolidation, most ROTC candidates still

completed FIP rather than participating in the new screening

program. (16:9) Since the AFA already had the PIP, and

qualified its candidates through that program, the new

consolidated program included mainly OTS, active duty, ANG,

and AFRES candidates. (16:18)

As can be deduced from the above discussion, the

flight screening consolidation res'ilted in an overall

reduction in flying hours for pilot candidates before

entering UPT. ROTC candidates still completed FIP but no

longer received any other screening. AFA retained their PIP

but, as with ROTC, did not receive any other screening prior

to UPT. OTS candidates received only 14 hours under the new

Flight Screening Program. (16:18)

Another cost-saving measure, implemented in 1981,

reduced ROTC FIP hours from 25 to 14. However, almost

immediately after ROTC FIP was reduced to 14 hours,

attrition of ROTC candidates in UPT increased dramatically.

Lack of contractor standardization, as well as the reduced

flying hours, were felt to have contributed to the increased

attrition. As a result, in 1985, ROTC decided to abandon

the FIP program and send its candidates through a
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centralized screening program similar to that of OTS. The

original plan called for three ROTC screening sites: one in

the central US at the OTS screening facility at Hondo,

Texas; one on the east coast at Embry Riddle Aeronautical

University; and a site in the west to be determined later.

After just two years, it was determined that this procedure

was too expensive and in 1988, all ROTC flight screening was

accomplished at Hondo. ROTC is currently exploring several

alternatives (including the possibility of returning to an

FIP-type screening program) in order to reduce its high UPT

attrition. (15:1-6)

The reduction of flying hours in the flight

screening programs resulted in most candidates without a

private plot's license entering the primary (T-37) phase of

UPT with only 21 hours (AFA) or 14 hours (all other

sources). The impetus to reduce flying hours was generated

mainly by a desire to reduce dollars expended on flying

hours. However, this may be false economy since T-41 costs

are low (variable depending on contract and student load),

while the T-37 costs 262 dollars per flying hour, and the

T-38 647 dollars per hour, (18:10)

Statistics reveal that the more flying time an

individual possesses prior to UPT entry, the greater his

chances of success. For example, in a recent survey of 664

FY87 UPT entrants, candidates with less than 20 previous
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flying hours were eliminated at a 43.7 percent rate, while

those with over 40 previous flying hours were eliminated at

a rate of 26.9 percent. (10:37) As noted earlier,

candidates with private pilot's licenses attrit at a lower

rate than candidates without private licenses. (10:37) Since

candidates with private pilot's licenses normally enter UPT

with at least 40 hours compared to either 21 hours (AFA) or

14 hours (other sources), the authors believe that the lower

attrition by UPT candidates with private pilot licenses

supports the theory that the amount of previous flying

experience relates directly to success or failure in UPT.

(See figure 4-1.)

Another example of the positive impact of increased

flying hours is found with Great Britain's Royal Air Force

(RAF). The RAF recently expanded its previous 14 hour

Chipmunk aircraft direct entrant (similar to OTS) screening

program to 63 hours (30 hours for those candidates with a

private pilot's license). While participants in the old RAF

screening program experienced only about a five percent

attrition rate, candidates are attriting from the new

program at a 25 percent rate. However, the program has paid

big dividends as attrition in RAF Basic Flying Training

(BFT), in the more expensive Jet Provost, has been reduced

from 21 percent to five percent. The RAF BFT also includes

University Cadets (similar to ROTC) who receive 90 training
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hours in the Bulldog aircraft while attending school.

(7:12-13) Thus, the RAF expends a great many 'less expensive

hours on screening but more than makes up for this higher

screening cost by reduced attrition in BFT.

Based on the above statistics, the authors believe

that the alternative for ROTC to contract to obtain private

pilot licenses for its candidates may have merit. While

this initiative is just in the "talking" stage, preliminary

cost data reveals that the cost to obtain a private pilot's

license may be less than the cost to send each candidate

through the 14 hour flight screening program. (16:21) Thus,

this program would not only provide about three times as

many flying hours per candidate, it might actually save

money. This initiative requires a lot of further study but

if preliminary data is any indication, it may be a viable

alternative. (15:1-6)

In addition to total flying hours, recency of flying

experience appears to be a factor in success in UPT. (7:31)

Recency of flying for those candidates entering UPT with a

private pilot's license has not been tabulated'but in most

cases, it is probably limited. For those candidates

required to go through a screening program, OTS candidates

generally have the best flying continuity as they normally

enter UPT within about four months after completing FSP. The

interval between FSP and UPT entry for OTS candidates
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represents the time it takes to complete OTS. Air Force

Academy cadets usually have relatively good continuity as

they normally enter UPT shortly after graduation. Although

AFA candidates may have up to a year delay, if they complete

PIP during the summer between their junior and senior years,

their participation in the Academy airmanship program

usually results in some type of flying activity throughouL

their college career. ROTC candidates have generally had

the weakest flying continuity. (7:31) However, this

situation should improve as ROTC cadets now attend LATR

between their junior-and--senior years rather than between

their sophomore and junior years. ROTC graduates currently

face another problem which detracts from their continuity

and recency of flying experience when entering UPT. Due to

reduced accessions over the past couple of years, ROTC

candidato ofton have to wait from four-to-eight months

after graduation prior to entering UPT. (31:14) Along with

its new initiative to obtain private pilot's licenses for

its candidates, ROTC is looking at ideas for providing

better flying continuity prior to UPT entry. (22:---)

One final area of discussion in the flight screening

arena involves a comparison of the 21 hour AFA program with

the current 14 hour programs for OTS, ROTC, and active duty

candidates. (1:2;2:3) A recent research study pointed to a

disparity in that proficiency levels on the flight
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evaluation for certain Maneuver Item File (MIF) items (for

example, ground operations, straight and level flight, and

turns) were higher in the OTS/ROTC syllabi than in the AFA

syllabus. (7:26;2:14) This appeared incongruous since fifty

percent more hours are allotted to AFA students than to

OTS/ROTC students. This disparity was corrected by a change

to the AFA PIP Syllabus in May 1988. In addition, another

syllabus change requires AFA cadets who successfully

complete PIP to receive a positive recommendation from

training supervisors prior to UPT entry. (1:1) However, the

most significant difference between in the syllabi is the

total hours allotted to each student. The AFA syllabus is

fifty percent longer which may be a significant factor in

the lower UPT attrition experienced by AFA candidates as

compared to OTS and ROTC candidates. (5:1) Again, the

authors believe this factor points to the fact that

individuals with more flying time tend to do better in UPT

than those who enter with the minimum 14 hours provided by

the OTS/ROTC screening programs. (10:56)

Assessment Summary

The authors offer the following general observations

from the foregoing assessment of the current pilot selection

screening tools. First, medical and age standards appear

valid but can be waived, if necessary, with little loss in

candidate quality. Second, the AFOQT provides a small

53



measure of aviation aptitude, and should be retained because

it is the only current tool (other than flight screening)

which measures flying aptitude. Third, educational

requirements and psychomotor testing present a dichotomy.

Academic apt4.tude and educational requirements, including

the requirement for a bachelor's degree, appear to be

over-emphasized. On the other hand, psychomotor testing

appears to do a good job measuring flying skill aptitude but

is only being used sparingly. Fourth, although selection

boards are necessary, a better way to identify the truly

motivated candidate needs to be developed. Finally, the

screening programs are valuable but probably need to include

more flying hours. Overall, the current process has the

capability of identifying the academic and flying (if

psychomotor testing is used) aptitude necessary for UPT but

very little is available to identify motivation and

commitment. The next chapter will discuss some alternatives

to better identify these factors.
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CHAPTER V

ALTERNATIVE SELECTION AND CLASSIFICATION METHODS

Introduction

As mentioned in the assessment of the current pilot

selection process, the Air Force needs to select its pilot

candidates on the basis of three factors: academic ability

(head), flying aptitude (hands), and motivation and

commitment (heart). (10:2) The Air Force utilizes a great

deal of academic data on pilot candidates, and is able to

obtain pilot candidates with superior academic credentials.

However, UPT attrition statistics reveal that USAF does not

do nearly as well selecting candidates with strong flying

aptitude. In addition, both UPT attrition statistics and

pilot retention statistics reveal that the Air Force could

do a better job selecting candidates with a strong

commitment and motivation toward an Air Force career. (5:1)

This chapter concentrates on two areas: (1) personality

tests which might improve USAF's ability to better identify

candidates who will be successful in the flying

environment, and (2) a personnel initiative involving the

Active Duty Service Commitment (ADSC) for UPT which may

attract volunteers to UPT who possess the right motivation

and commitment.
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Personality Testina

Personality testing, as a means to help select pilot

candidates, is not new. The United States used it

extensively during World War II to "select out" those

candidates not suited for flying duty. (10:9-10) However,

the search for a system to "select in" the best qualified

candidates from among a large, seemingly well qualified

group of candidates has proven elusive. Since WWII,

research on the use of personality testing to select pilot

candidates has met with mostly negative results, although

research over the last decade provides a little more

optimism. (10:10-11) While both the Air Force Human

Resources Laboratory (AFHRL) and the Naval Aerospace Medical

Research Laboratory (NAMRL) are exploring the use of

personality traits to measure flying adaptability, they have

achieved only minimal success thus far. (10:12; The US

Army, and the civilian airlines and air forces of several

other nations, are using psychological and personality

testing with some apparent success. (10:12) Robert L.

Helmreich, a psychologist from the University of Texas at

Austin, has completed some of the most promising research

and has found some significant relationships between

personality traits and pilot performance. (10:13) Although

no personality test has been successful in predicting

success in pilot training, research is on-going. (10:17-18)
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The most recent study of personality testing as at

relates to Air Force pilot selection was completed by

Colonel Roy A. Davis, in 1988. while assigned to the Air

Research Institute at Maxwell AFB, Alabama. To accomplish

his research, he built a 250-item questionnaire including

questions from three different personality surveys used an

pilot related research. In addition, the questionnaire

included biographical data. the Myers-Briggs Type Indicator

(MBTI), and a social desirability scale used mainly to

indicate if the respondent was faking responses. (10:23-24)

The questionnaire was provided to all students from FY87 UPT

classes except 87-08. The survey included both students who

completed training and those who were eliminated. The

respondent population represented almost 50 percent of the

surveyed group and the profile of respondents (male versus

female. graduate versus eliminee) appears to offer a proper

cross-section in order to draw valid conclusions. (10:27)

The study attempted to match personality traits with success

or failure in UPT. It did find statistical significance for

three of the 15 traits (extroversion/introversion, mastery

motivation, and assertiveness). However, discriminant

analysis revealed only a minimal correlation with success or

failure in UPT. (10:27-32)

While no significant pass-fail correlation evolved.

this research is important for several reasons. it may
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indicate that pencil-paper personality tests do not provide

a good prognosis of ability to succeed in pilot training. On

the other hand, it may indicate that personality traits,

other than those used in this particular survey, are better

indicators, or it may be that the personality data must be

used in combination with other factors in order to be more

meaningful. For example, personality test results coupled

with psychomotor testing results may yield a better

correlation than either the psychomotor testing or

personality tests alone. In addition, this research

provides a valuable data base and recommends additional

research which might be useful for SUPT. Specifically, the

authors believe that the possible relationship between

personality traits and-whether or not an individual was

selected as FAR or TTB should be evaluated for its potential

use in the SUPT track selection process. (10:32-41)

Two other areas which might be valuable to UPT were

also identified. First, the Myers-Briggs Type Indicator

(MBTI) information would be of value to a UPT student's

instructor. (10:32) By knowing the student's personality

type, the instructor could anticipate the student's likely

response to various situations encountered in the training

environment. Thus, the instructor could better tailor

instruction to the individual student. This capability

would be especially useful when dealing with students who
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are experiencing difficulty in training and might mean the

difference in success or failure for some UPT students.

Since the MBTI questionnaire takes less than 30 minutes to

complete, it would not be a significant additional workload

for students to complete it upon entry into UPT. In

addition, it might be a valuable tool during follow-on

assignments throughout the officer's career. (10:32)

The other area from the Davis research which might

be worthwhile to follow-up is the correlation of Helmreich's

"mastery motivation " trait. While the Davis research aimed

at looking for a match between personality traits and

success or failure in UPT, traits related to motivation

which are statistically significant might be useful in

measuring the motivation and commitment of UPT applicants.

Again, linking scores achieved on the "mastery motivation"

or other motivation tests with scores received on the

psychomotor tests might result in a useful tool to evaluate

flying aptitude and motivation. (10:27-31)

Additional personality testing has also been

accomplished through the use of surveys. One such survey is

a Pilot Characteristics Survey, a copy of which is attached

to this report as appendix A-i. This survey was

administered to Light Aircraft Training for ROTC (LATR)

candidates. The performance of these pilot candidates will

be tracked until they complete pilot training. The purpose
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is to see if there is any correlation between an

individual's perceived personality characteristics and

flying training performance. The survey is designed to find

out what kind of a person the individual thin I or she is

and then to attempt to correlate this with flying

performance in UPT. If a correlation does exist, this type

of personality survey may be a useful tool to help in the

selection and classification of pilot training candidates

for SUPT. This survey is relatively new and was

administered for the first time in 1988. Thus, no results

have been tabulated and its validity remains to be seen.

Another type of survey that is currently being

tested is a Pilot Skills Survey which is attached as

appendix A-2. This survey was also designed to help develop

a selection and classification system for SUPT. Its purpose

is to identify what personal abilities are important and

unique to flying a particular type of aircraft and mission.

It will be administered to various pilot specialties

throughout the Air Force. Again, it is only a pencil-paper

survey and not an actual "hands-on" test. Characteristics

are grouped into three categories: information processing

abilities, psychomotor skills, and personality/attitudes.

Rated pilots are asked to rate the relative importance of

each skill as it applies to their current aircraft and

mission. Survey administrators will then attempt to
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correlate what the pilots believe is important with what is

currently being taught in UPT, and additional items which

are planned to be instructed during SUPT. If the skills the

pilots believe are important correlate with what -s taught

in UPT, then perhaps the test will be a valid predictor of

success or failure for aspiring pilot training candidates.

It might also be valuable for classifying individuals for a

particular SUPT track. The various skills would be weighted

and the test administered during the screening and selection

process. Again, as with the Pilot Characteristics Survey,

this survey is in its infancy and no data is currently

available as to its validity or usefulness.

Overall, the use of personality tests to measure

success in pilot training is still questionable. (10:32)

While some express optimism about the future of such

testing, there is nothing currently available that the Air

Force can use as a reliable measurement device. (10:17-18)

Thus, the Air Force needs to use other means to measure

motivation and commitment. However, even if an accurate

measure was available, motivation and commitment can change

over time. For this reason, the following discussion of the

UPT Active Duty Service Commitment (ADSC) focuses on the

candidate's "up front" commitment to an Air Force flying

career.
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Active Duty Service Commitment

Graduates from UPT now incur an Active Duty Service

Commitment (ADSC) of eight years from their graduation date.

The ADSC had been six years until 1987 when it was raised to

seven years. Then, in 1988, it was raised to eight years.

The eight year ADSC is considerably longer than the initial

commitment of four years for other newly comissioned

support officers. (19:13) Prior to entry into UPT, the

pilot candidate must agree to the commitment. The eight

year ADSC reflects the need for a greater return on the

pilot training investment which averages 458,000 dollars per

graduate. (28:--) In addition, follow-on training results

in an ADSC but these commitments generally run concurrently

with any existing commitments. In reality, follow-on

training costs for UPT graduates are often never really

recouped in the form of the pilot actually serving

additional years of service. This was particularly true

prior to the recent increase in ADSC to eight years. Thus,

the new ADSC of eight years will help provide a more

reasonable return on training costs.

The revised, lengthened ADSC also serves to test the

candidate's motivation and commitment "up front." Due to

the varied and changeable nature of individual commitment,

perhaps it is more beneficial to establish the commitment up

front by virtue of the individual signing up to it prior to
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pilot training. Thus far, it does not appear that the

increased commitment has greatly reduced the pool of highly

qualified volunteers, although it is still too early to

fully evaluate the impact. However, as was assessed in

Chapter IV, it would be possible to select some individuals

without college degrees with little loss in quality if the

candidate pool should shrink dramatically as the result of

the increased ADSC.

In accordance with the current Officer Professional

Development (OPD) guidance, "company grade officers best

serve the Air Force and their own professional development

by increasing the depth of their professional competence in

their individual career areas." (20:4) For pilots, this

means remaining in the cockpit until they are selected for

the rank of Major. To bring the current ADSC in line with

this philosophy, a 10-year ADSC after completion of UPT

would equate to approximately the time the officer would be

eligible for promotion to Major. Thus, with a 10-year ADSC

under the OPD philosophy, a pilot could be relatively

certain of remaining in the cockpit during the entire period

he or she was fulfilling the initial service commitment for

pilot training. At the end of the initial obligation

period, the pilot would know if he or she had been selected

for Major and could make a career decision based on that

information.
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A new 10-year ADSC would also relieve the pressure

created by the current low pilot retention in the six to 11

year groups. Although retention in year groups beyond 11

years might be adversely affected, those year groups are

less critical to the primary crew force that the Air Force

relies on. Overall, this alternative would identify the

truly committed UPT candidate "up front" and help stabilize

the pilot force through the 11 year group. While many other

alternatives are available which attempt to measure

motivation and commitment, it is difficult to imagine that

any would be as stabilizing as the 10-year ADSC.
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CHAPTER VI

RESEARCH AND TESTING TOOLS AVAILABLE

Introduction

In 1968, the Assistant Secretary of Defense for

Manpower recommended that the Air Force research possible

improvements in the selection process for UPT. (42:18) This

led to the involvement of the Air Force Human Resources

Laboratory at Brooks Air Force Base. The AFHRL task was to

determine the reliability of psychomotor testing for pilot

candidate screening. Since 1969, a number of studies and

tests were conducted to determine if state-of-the-art

technology and computer-aided testing could result in ideal

pilot candidate selection. (8:1)

Perceptual-motor and Cognitive Testing

One of the most exhaustive studies in this area was

done by David Imhoff and Jerrold Levine. Their effort

focused on psychomotor, perceptual and information processing

abilities to predict pilot training performance. Their

objective was "to develop a valid battery of tasks for the

selection of candidates to Undergraduate Pilot Training."

(44:i) 'Te tasks had to be (1) related to the perceptual-

motor and cognitive aspects of flying, (2) performance tasks

to avoid verbal and cultural biases, (3) indicative of

individual diflerences in performance, and (4) capable of

being computer implemented and tested.
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After an extensive study, Imhoff and Levine

identified a test battery of 44 tasks that measured

psychomotor and cognitive characteristics necessary for

piloting. Because of practical and money constraints, the

test battery was further reduced to 15 tasks by introducing

additional measurement criteria. (44:i) This study was a

significant step towards identifying tasks that could be

tested to predict flying performance. It was computer

adaptable and easily reduced or expanded as necessary.

However, because many people continue to question the

accuracy of these tasks to predict performance, they have not

been used for any actual screening or track selection as

planned.

Psychomotor Screening

Additional study and validation testing, also done by

AFHRL, was started in 1978 prior to the Imhoff and Levine

report described above being published. The authors of this

report, which was published in July 1986 and covered from

March 1978 to August 1984, were Jeffrey E. Kantor and V. Paul

Bordelon. With the help of many other people, also mentioned

in this report, they continued to study the utilization of

psychomotor screening and the use of independent and

integrated methodologies for selecting pilot training

candidates. (8:i) This study focused on the three main

sources of UPT entrants: Air Force Academy, Air Force Reserve
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Officer Training Corps and Officer Training School. From

1978 to 1981, 2,623 pilot candidates were tested using

psychomotor test devices. (see figure 6-1.) lhis test

measured Two-Hand Coordination and Complex Cordination using

computer generated images and cassette tapes. A description

of these two tests can be seen in appendix A-3. The goal of

this research was, "to capitalize on state-of-the-art

technologies in computer-aided testing." (8:1) If accurate

testing could be developed to measure psychomotor ability,

then this information could be used to help select UPT

candidates.

Out of the 2,623 individuals originally tested, 1,725

actually entered UPT and were tracked. Another group ot 166

UPT students were tested and tracked in 1983 to get a cross

validation group independent of the original group. The

results, of the larger group, show UPT graduates, eliminees,

and flying deficiency eliminees. (see figure 6-2.) Note that

since this type of testing measures deviations, low scores

are better than high scores. "All five (psychomotor) scores

had significant differences (p < .001) between graduates and

either category of eliminees." (8:8) The flying deficiency

eliminees had a significantly lower mean on all three of the

Complex Coordination tests suggesting that this test does the

best job of identifying potential flying deficiency

eliminees. The results of these tests, "validate the use of
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Subjects Tested by Source

SOURCE SUBJECTS TESTED

Air Force Academy 382
Air Force ROTC 1,229

Officer Training School 603

Unknown Source of Commission 314

Testing Plan Total 2,528
UPT, Williams AFB 95

Total 2,623
Figure 6-1 Source (8,3)
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MEAN PSYCHOMOTOR SCORES
BY UPT OUTCOME
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Figure 6-2 Source (8:9)
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all five psychomotor scores as predictors of success or

elimination in UPT." (8:8)

The results of the 166 candidates, used for cross-

validation, also validated psychomotor screening as an

effective predictor of success in UPT. In fact, the results

correlated slightly higher with actual UPT success than the

results of the larger group discussed earlier. This test

group result also indicated that psychomotor screening would

be accurate even when done several years prior to entering

UPT. (8:14) This was a significant finding since the lead

time for selecting UPT, and in the future SUPT, candidates

could require that the screening be done several years in

advance of entry into training.

In addition to testing pilot candidates entering UPT,

95 UPT graduating students at Williams AFB were also tested.

Their psychomotor scores were then compared to their UPT

performance and the ATRB results, which had already classified

them as FAR or TTB. (8:3) The FAR/TTB results correlated

highly with the results of the psychomotor testing. The FAR

students scored higher on all five of the tests, and scored

significantly higher on two of the five. (see figure 6-3.)

"These results show that in addition to identifying

candidates low probability of UPT-success, psychomotor scores

also relate to superior performance in UPT." (8:8)
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MEAN PSYCHOMOTOR SCORES
BY FAR/NON-FAR (TTB)
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When ranked in ten equal sized groups based on score

(decile) groups it is significant to note that over 40% of

the lowest group were eliminated from UPT while only 13% of

the top group failed to graduate. (see figure 6-4.) If this

testing was used for pilot candidate selection, they could be

easily ranked into deciles with the top scoring candidates

selected for training. The authors of this report conclude

that the Two-.Hand Coordination and Complex Coordination

tests, "are valid predictors of UPT outcome," and that,

"s3uperior UPT students (FAR--recommended) can be

differentiated from weaker students (non-FAR)." (8:20)

Further research in this report used an integrated

mix of all screening information available to come up with an

Integrated Pilot Candidate Selection Model (IPCSMs). Rather

than just rely on the AFOQT, age, college grade point average

(GPA), private pilot's license and completion of a flight

screening or indoctrination program, this IPCSM would use the

best mix of inputs, selectively weighted, to screen

candidates. The IPCSM would use some combination of the

psychomotor test scores along with the other information.

Three different IPCSMs were developed for the three different

commissioning sources; AFA, OTS and ROTC, because of the

different information available (for example the AFA cadets

do not take the AFOQT). The results of these IPCSM scores

correlated with UPT outcome (see figure 6-5) and according to
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Figure 6-4 Source (8:13)
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the authors, "These results validate the use of all three

IPCSMs as predictors of success or elimination in USAF UPT."

(8:17) The practical value of this type of screening model is

even more convincing when divided into deciles. As can be

seen in figure 6-6, 82% of the OTS candidates in the lowest

decile were eliminated from UPT while only 7.5% of the top

two groups failed to graduate. The results from the AFA and

ROTC models were similar. (8:17) However, when the three

IPCSMs were cross-validated with an FY83 UPT student sample,

only the first two IPCSMs correlated as predictors of UPT

outcome. The lack of correlation of IPCSM III, the AFA

model, remains unanswered. (8:20)

Despite this very lengthy study by AFHRL personnel,

p'" :'omotor screening and integrated selection models are not

the panacea. In fact, the Canadian Air Force had been using

psychomotor screening, with a visual general aviation trainer

(VGAT), for some time in their pilot selection process and

..e gone away from it. In 1982, because of continued high

attritic - in pilot training, the Canadian Air Force decided

that their selection process, using the VGAT alone, was too

error prone and elected to go to the Canadian Automated Pilot

Selection System known as CAPSS. (50:21) This is a more

integrated system, such as the one described earlier, but is

much more job specific than what the USAF is looking for,
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A combination of psychomotor screening and

integrated selection models would apparently improve the

accuracy of pilot candidate selection and prediction of

success. This would also help reduce attrition and could be

easily adapted to up-front track selection for SUPT. It

would be as accurate a predictor of success as paper-and-

pencil AFOQT and college GPAs are. It is impossible to say

how many candi,--. that would graduate from UPT, are never

selected for pilot, training today because of the current

selection criteria. The other problem is developing a job

sample selection model that does not take too much time and

money to implement. This wa* the problem the Navy

experienced, in 1979, when they developed an Aptitude

Measurement System that was never used because of time,

accuracy and cost. (50:24) Picking the optimum selection

model is the difficult task and the task the USAF must

address to arrive at a better selection process for pilot

candidates in the future.

Basic Attributes Test

Following the report on psychomotor screening and

integrated selection models, AFHRL continued to try and

derive better tests to predict flying aptitude. This was

especially important since the IPCSM III did not correlate as

a strong predictor of success. Also, the emphasis had

started to swing from just measuring "head" (AFOQT and
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college GPA) and "hands" (psychomotor or coordination), to

also measuring "heart" (motivation). Along this line, AFHRL

developed a series of psychomotor, decision-making and

personality tests known as the Basic Attributes Tests or BAT.

The Porta-Bat was the name given to the portable,

computerized testing device used to test for these skills.

(47:8) As mentioned earlier in this report, because of their

concern about attrition in pilot training, the Air National

Guc-id actually began using the Porta-Bat in October, 1986 to

test their pilot candidates. Originally, the ANG was only

using the results from the hand-eye coordination tests that

were discussed in the previous section and could be tested on

the Porta-Bat. They felt that these tests had been validated

enough and that anyone scoring in the bottom 20% on the

Porta-Bat had a low probability of making it through pilot

training. (48:8) In this section, I will discuss the

additional battery of tests that are still under evaluation

by AFHRL.

Thomas R. Carretta, Ph.D. from the Manpower &

Personnel Division at AFHRL, has published the most

information on the BAT since 1987. The objective of using

the BAT is to not only measure hand-eye coordination

(psychomotor), but also to measure, " information processing,

perceptual abilities, personality, and attitudes." (43:2) If

the BAT can successfully measure these, then the true test to
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measure head, heart and hands will be available. The BAT,

eventually narrowed down to 12 computerized tests, took about

three and one half hours to complete. (see figure 6-7.) The

BAT measuring apparatus is a super-microcomputer and monitor

built into a self contained unit with a glare shield and side

panels. (see figure 6-8.) The subject responds to

instructions by controlling joysticks on the left and right

sides and a keyboard in the center of the unit. (51:5) After

testing well over 2000 potential UPT candidates and UPT

students on various combinations of the BAT, several of the

tests were not found to be related to success in flight

training. (52:8) These tests were then eliminated from the

current BAT battery. The total number of valid tests has

been reduced to eight taking about two and one half hours to

complete. The current proposed battery of tests consists of

the original two tests to measure the hands or psychomotor

skills, Two-Hand Coordination and Complex Coordination. It

consists of four tests to measure the head; Encoding Speed,

Mental Rotation, Item Recognicion and Time Sharing. Finally,

it consists of two tests to measure the heart, Self-Crediting

Word Knowledge and Activities Interest Inventory. As

proposed by the personnel at AFHRL, these tests could be used

for initial pilot candidate selection, along with the AFOQT.

One example of such a weighted model can be seen in figure 6-

9. The results could also be used for SUPT classification,
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this time weighted as seen in figure 6-10. With the amount

of information now available, AFHRL believes it would be a

much more accurate pilot candidate selection process and a

much better pilot classification system.
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BASIC ATTRIBUTES TESTS (BAT) BATTERY SUMMARY

LENGTH
TEST NAME (mins) ATTRIBUTES MEASURED

Test Battery Introduction: 15 Biographical Information
Two-Hand Coordination: 10 Tracking & Time-Sharing

(rotary pursuit) Ability in Pursuit
Complex Coordination: 10 Compensatory Tracking

(stick and rudder) Involving Multiple-Axes
Dot Estimation: 6

Impulsiveness/Decisiveness
Digit Memory: 5 Perceptual Speed
Encoding Speed: 20 Verbal Classification
Mental Rotation: 25 Spatial Transformation &

Cldssification
Item Recognition: 20 Short-Term Memory, Storage,

Search & Comparison
Risk Taking: 10 Risk Taking
Embedded Figures: 15 Field Dependence/Independence
Time Sharing: 30 Higher Order Tracking Ability,

Learning Rate & Time Sharing
Self-Crediting Word Knowledge: 10 Self-Assessment Ability,

Self-Confidence
Activities Interest Inventory: 10 Survival Attitudes

Figure 6-7 Source (43:3)
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Figure- 6-8



Initial Selection Model Makeup

Psychomotor AFOQT
.......... 1.8 %

15 .7 % ..............iiiiiiiiiiiiiiii

Encoding Speed
10.3% Attitude Inventory

9.4%

Item Recognition

Time7 Sharing Word .%Knowledge

Cognitive Tests Personality Tests

Figure 6-9 Source 53
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Initial Classification Model Makeup
AFOQT Inst Comp

8.0%
Block Counting Word Knowledge10.1%6.4%

Table Reading
Arith Reasoning 7.4%

Time Sharing
26.5% Item Recognition

~10.6%

Mental Rotation
Cognitive BAT Tests 9.4

Figure 6-10 Source 53
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CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS

Summary

The Air Force's goal for the fifture is an accurate

pilot selection and classification system (PSACS) to

complement Specialized Undergraduate Pilot Training Much

study has been done in this area over the last five decades.

In the early 1940's, Aircrew Classification Battery (ACB)

testing was done using mathematical ability, perceptual

ability and mechanical comprehension to predict pilot

training success. From this testing, pilot candidates were

ranked in stanines from a high of nine to a low of one.

(49:21) Mainly a pencil and paper test, the ACB proved

accurate enough that it was later used to disqualify

candidates from entering pilot training. (49:21)

When generalized UPT started in 1959, up-front track

selection was no longer necessary. Although some psychomotor

testing was used, most of the selection process had been

based on pencil and paper tests like the one described in the

previous paragraph. When testing equipment became too costly

and difficult to maintain, psychomotor ability screening was

discontinued altogether in 1955.

The Air Force Officer Qualifying Test now remained as

the primary means of selecting pilot candidates. If a

candidate score:d high on the AFOQT and could pass the
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physical examination, no other testing was required. Prior

flying experience and later the candidate's age and a

technical degree became factors in the selection process.

Although the AFOQT was and is an adequate method for

pilot candidate selection, it has many shortfalls. It is not

an accurate predictor when trying to predict UPT success. It

would be difficult and would not be an accurate method for

SUPT classification and up-front track selection. It is

not an accurate predictor of what the ATRB results will be

relative to FAR or TTB. This is another reason there is a

need for a new and more valid pilot selection and

classification system.

The conitment of the Air Force and Air Training

Command is to implement a better pilot selection and

classification system. The average cost of a UPT eliminee is

now figured at over $67,000. This costs the Air Force over

$30 million a year in pilot training eliminees. If SUPT

begins as planned in FY92, it will be even more important to

be able to accurately select and classify pilot candidates.

The classification process will be held prior to the

beginning of primary training and there will be no crossvoer

from one track to the other. Decisions will have to be

accurate and timely for both selection and classification.

The selection tools avail-able are many and varied and have

been studied for years. The challenge is to pick the ones
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that work to give the Air Force the best end product out of

pilot training.

The current selection process consists of AFOQT,

age, medical, and GPA inputs along with usually some sort of

flight screening or flight indoctrination program. Several

of these inputs are quite subjective and arguably have little

or nothing to do with flying aptitude. The critei-a for the

future needs to be more specific, accurate and relative to

what it is trying to measure.

The proposal of ATC is to continue to use AFOQT, GPA,

flight screening and medical inputs but also add psychomotor

and cognitive inputs through the use of the Porta-BAT tests.

Currently there are 25 Porta-BAT units available and in use

by AFHRL. More units would have to be procureo and a

standardized testing program developed. The information and

knowledge is available to easily accomplish this. Additional

criteria would include the use of positive predictors and

interviews and surveys. Finally the pilot candidates

preference would be taken into account. The goal is to

measure the "head," "heart," and "hands" of each candidate

and then make the selection of those that are sure bets to

succeed, not only in pilot training but also in follow.-on

training. Much study has been done on the use of variouo

attributes tests. However, little is known about the use of

interviews or surveys and the significance of personality and
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attitude when trying to predict UPT success.

Recommendations

Recommendations for change to pilot candidate

selection must address factors which measure the "head,"

"hands," and "heart" of each candidate. Based on the

conclusions arrived from the material in this study, some

recommendations are offered which should improve the

selection process. In addition, recommendations are included

which will aid in classifying candidates as FARB or IT prior

to primary training under the planned SUPT program.

Recommendations are not included for two. current selection

tactors (medical standards and age) as these factors should

continue to be valid and are beyond the scope of this report.

The Air Force does an excellent job in evaluating a

candidate's mental ability -- the "head." There are numerous

tests and indicators available which can predict the

candidate's ability to succeed academically with reasonable

accuracy. The only real issue raised in this report is that

Air Force places too much emphasis on academic achievement in

selecting its pilot candidates. Although it relates only

indliectly to pilot candidate selection, the authors

recommend a review to determine if a college degree Ls a

valid prerequisite for receiving a commission, and therefore,

for entry into pilot training. Also, there should be little

emphasis placed on GPA and a review of how much AFOQT scores
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should be used to select pilot candidates. A weighted

selection model, such as the one discussed in the previous

chapter, would place the proper emphasis on AFOQT scores for

entry into pilot training. The Air Force should start using

other factors to a greater extent such as the ones discussed

in the following paragraphs.

In the area of evaluating flying appitude or "hands,"

the Air Force should use more of the available tools and

methods to evaluate the potential flying skills of its

candidates. This need will be particularly critical when the

Air Force implements SUPT. Specifically, the authors

recommend the following:

1. Since previous flying experience directly correlates with

succoss in pilot training, recommend that flying experience

prior to UPT be improved by the following methods:

a. For AFA candidates: Increase PIP to 30 flying

hours minimum -- higher if time is available in the AFA

curriculum and enough airframes and flying hours care

available.

b. For all OTS. ROI and Active Dut non--'PL

candidates: Increase FSP to at least 30 flying hours. If

flying hours and/or airframes are insufficient to support

this increase in the near term, flying hours should be

increased to the maximum extent possible. In addition, the

ROTC initiative to contract for private pilot's licenses for
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its pilot candidates should be implemented if the cost per

candidate is similar to FSP. The ROTC initiative would

reduce the FSP load and thereby, free-up flying hours and

airframes to increase hours for the remaining candidates.

c. For candidates with PPLs: Add a requirement that

PPL candidates must have a minimum of 50 flying hours.

2. Use the AFOQT for all candidates including AFA cadets who

should at leasL take the pilot and navigator portions of the

test.

3. Require that all pilot training candidates undergo

psychomotor screening. This is currently the only tool

available (other than the flight screening programs) to

classify candidates for FARB or TT7 if classification is

accomplished prior to entry into primary training. In

addition, psychomotor testing could be used as part of pilot

candidate selection --- using a minimum cutoff score such, as

the ANG is doing, or using it as part of the integrated

selection models as suggested by AFHRL.

The final measure of the pilot candidate's potential

is his/her motivation or the "heart." This is the most

ditficult, and many people say most important, part of the

equation to mOadsure. While there is ongoing research in this

area, the authors did not find any test or other device which

can accurately measure a candidate's motivation to serve as

an Air Force pilot. The following recommendations are
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offered:

1. Recommend that Air Force personnel officials consider

increasing the ADSC for pilot training to 10 years. Since

there is currently no test available to measure motivation,

the increased ADSC provides an "up front" test of the

candidate's true desire. In addition, this recommendation

appears to correlate well with OPD objectives and has

implications in the pilot retention arena.

2. Recommend that Air Force training officials study the

feasibility, affordability and need for a central pilot

candidate selection and classification board. This would

provide a more standardized, coherent and accurate system for

lecting candidates. However, the potential cost and other

factors may make this impractical.

3. The Air Force should continue its research on personality

testing as a mcans cf "evaluating motivation and potential to

complete pilot training-. Pilot candidate interviews may also

have some merit, but the process needs to be standardized.

Conclusion

In conclusion, SUPT offers the opportunity for

improved, mission-oriented pilot training. However, the

selection and classification process must be able to pick the

candidates who can succeed in pilot training. It must also

be able to predict which track (FARB or TT) candidate: are

best suited. The Air Force does a good job measuring
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academic ability but the current system for measuring

polential flyinig skills and motivation requires improvement

if Air Force is to be able to accurately classify candidates

for the appropriate track in SUPT. The recommendations in

this report do not represent new and revolutionary ideas --

lather, they serve as a confirmation that methods are already

available to improve the selection and classification system.

While these ideas were derived as a means of solving pilot

selection problems for SUPT, most would also improve the

current UPT selection system. Some of these tests have been

studied enough and the authors or this report believe they

have merit. Psychomotor and Cognitive testing should be used

to supplement current selection criteria. The bottom line is

to produce high quality, well m-otivated pilots at the lowest

cost. The recommendations in this report should result in

picking well motivated candidates and minimizing attrition.

Thus, the overall cost to the Air Force for new pilots would

be reduced. Although many factors in the selection process

are difficult to pih down. the Air Force must continue to

refine this process if it is to continue producing the

world's best qualified pilots.
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Appendix A-i

PILOT CHARACTERISTICS SURVEY

This survey is being conducted in support of Undergraduate Pilot Training selection
and classification research. The purpose is to examine whether certain characteristics
are associated with flying training performance. The responses collected will be used
for research purposes only and will have no effect on your opportunities with regard to
UPT.

In order to best use the information from this survey, it will be necessary to track the
training records of the respondents participating in this effort. Therefore, we ask that
ou provide your name and SSAN. Please riote, however, that your answers will be
ept strictly confidential. Your individual responses will not be shared with anyone else

in your chain of command, and these data will not be used for personnel evaluations of
any type.

General Instructions
Please use a No. 2 pencil and the enclosed machine scoreable answer sheet,

GENERAL ANSWER SHEET TYPE C, for your responses to all of the following items.
Print your name at the bottom of the box labeled NAME GRID and fill in the matching
bubble in each column. In the box labeled DATE write today's date in the squares at
the bottom of the box and fill in the matching bubbles in each column. In the
NUMERIC GRID box write your SSAN in boxes 1 to 9 and fill in the matching bubbles in
columns 1 through 9.

SKIP to column 18 of the NUMERIC GRID

Use the last three columns of the NUMERIC GRID, columns 18-20, to indicate your
weapon systems preferences. Use column 18 to rank your choice for fighter aircraft.
Use column 19 to rank-your preference for flying bombers. In column 20, rank your
preference for flying tanker/transport aircraft. Rank your most preferred wuapon
system with a "l." Give a rank of "3" to your least preferred weapon system. Finally,
assign a "2" to the remaining weapon system, the one that is neither your most
preferred nor your least preferred.

Tanker/

Fighter Bomber transport

NUMERIC GRID Col 18 Col 19 Col 20

Rank 1, 2 or 3

In the SEX box, indicate your gender by filling in the bubble.

Note: Remember to use a No. 2 pencil and please do not mark in the booklet.

Now go to Part A of the questionnaire on the next page.

PFitvey Act Sttement. U S C. 8012. Secretary of the Air Force, Potes. Outletf, Delegation by Co.mpensation, ED 937.22 Nov 43. Numbering gyieam for rodlwa

Accounts rlltlnq to ndlidotl Persons IMornallon provded by respondents wt be ed sol y fo All Force peorinot ,e earch purpoe . All foirtmellon peuviOed by

IndMdual respondents wilt be leated confldenliaily rlhxo oue of this Informatn 19 iiunfary. No al se acion enry be takena egrnil any lrrd ,dut M eAf ts not tO

patlicu al. HOwe.e, failure to pr(oce Informon could detract from tIhe Al, Force's ably to Impi.ms its personnl "Icle,
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Appendix A-2

Part A

The following statements ask about what kind of person you think you are. Each item
consists of a pgr of characteristics, with the letters A through E in between. For
example:

Not at all artistic Very artistic
A B C D E

Each pair describes contradictory characteristics -- that is, you cannot be both at the
same time, such as Very artistic and Not at all artistic.

The letters form a scale between the two extremes. You are to choose a letter that
describes where Yu fall on the scale. For example, if you think you have no artistic
ability, you would choose A. If you think you are pretty good, you might choose Q. If
you are only medium, you might choose C, and so forth.

Now go ahead and answer the questions on the answer sheet. Be sure to answer
evey question, even if you're not sure, and use a #2 pencil.

------------------------------------------------------------------------

1. Not at all aggressive Very aggressive
A B C D E

2. Not at all independent Very independent
A B C D E

3. Not at all gullible Very gullible
A B C D E

4. Not at all arrogant Very arrogant
A B C D E

5. Not at all emotional Very emotional
A B C D E

6. Very submissive Very dominant
A B C D E

7. Very boastful Not atall boastful
A B C D E

8. Not at all excitable Very excitable
in a n.J0 crisis in a mf crisis

A B C D E

9. Very passive Very active
A B C D E

10. Not at all egotistical Very egotistical
A B C D E

PLEASE GO TO NEXT PAGE
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Appendix A-3

11. Not at all aole to devote Very able to devote
self completely to self completely to
others others

A B C D E

12. Not at all spineless Very spineless
A B C D E

13. Very rough Very gentle
A B C D E

14. Not at all complaining Very complaining
A B C D E

15. Not at all helpful to others Very helpful to others
A B C D E

16. Not at all competitive Very competitive
A B C D E

17. Subordinate self Never subordinate self
to others .to others

A B C D E

18. Very home oriented Very worldly
A B C D E

19. Very greedy 'Not at all greedy
A B C D E

20. Not at all kind Very kind
A B C D E

21. Indifferent to Highly needful of
other's approval other's approval

A B C D E

22. Very dictatorial Not at all dictatorial
A B C D E

23. Feelings not easily hurt Feelings easily hurt
A B C D E

24. Don't nag Nag a lot
A B C D E

25. Not at all aware of Very aware of
feeliogs of others feelings of others

A B C D E
26. Can make decisions Have difficulty

easily making decisions
A B C D E

PLEASE GO TO NEXT PAGE
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27. Very fussy Not at all fussy
A B C D E

28. Give up very easily Never give up easily
A B C D E

29. Very cynical Not at all cynical
A B C D E

30. Never cry Cry very easily
A B C D E

31. Not at all self-confident Very self-confident
A B C D E

32. Do not look out only for Look out only for
self; principled , self; unprincipled

A B C D E

33. Feel very inferior Feel very superior '
A B C D E

34. Not at all hostile Very hostile
A B C D E

35. Not at all understanding Very understanding of
of others others

A B C D E

36. Very cold in relations Very warm in relations
wth others with others

A B C D E

37. Very servile Not at all servile
A B C D E

38. Very little need for Very strong need for
security security

A B C D E

39. Go to pieces under Stand up well under
pressure pressure

A B C D E

40. Very whiny Not at all whiny
A B C D E

END OF SECTION A

PLEASE GO TO PART B ON NEXT PAGE
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Part B

The following items describe reactions to conditions of work and challenging
situations. For each item, use the scale below to indicate how much you agree or
disagree with each statement by choosing from the scale the appropriate letter on the
scale: A, B, C, D or E. You should choose A if you strongly agree with the item, and
you should choose E if you strongly disagree with the item. B, C or D should be
chosen if you slightly agree, neither agree nor disagree, or slightly disagree with the
item. Read each statement carefully. When you have decided on your answer, fill in
the letter on the answer sheet next to the item number. The scale will appear at the
top of each page.

A B C D E

Strongly Slightly Neither agree Slightly Strongly
agree agree nor disagree disagree disagree

41. I would rather do something at which I feel confident and relaxed than something
which is challenging and difficult.

42. I enjoy working in situations involving competition with others.

43. When a group I belong to plans an activity, I would rather direct it myself than just
help out and have someone else organize it.

44. I would rather learn easy fun games than difficult thought games.

45. It is important to me to perform better than others on a task.

46. If I am not good at something I would rather keep struggling to master it than
move on to something I may be good at.

47. Once I undertake a task, I persist.

48. I prefer to work in situations that require a high level of skill.

49. I feel that winning is important in both work arid games.

50. I more often attempt tasks that I am not sure I can do than tasks that I believe I can
do.

51. It annoys me when other people perform better than I do.

52. 1 like to be busy all the time.

53. I try harder when I'm in competition with other people.

54. It is important for me to do my work as well as I can even if it isn't popular with my
co-workers.

55. I find satisfaction in working as well as I can.

56. There is satisfaction in a job well done

PLEASE GO TO NEXT PAGE
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A B C D E

Strongly Slightly Neither agree Slightly Strongly
agree agree nor disagree disagree disagree

57. I find satisfaction in exceeding my previous performance even if I don't outperform

others.

58. i like to work hard.

59. Part of my enjoyment ir doing things is improving my past performance.

60. My general level of activity is higher than most people's.

61. When a person is talking and takes a long time to get to the point, I often feel like
hurrying the person along.

62. 1 get irritated very easily.

63. 1 have a quick temper.

64. 1 put more effort into the things I do than most people.

65. 1 tend to do most things in a hurry.

66. 1 take life in general more seriously than most people.

67. When I have to wait in line, such as at a restaurant or the movies, I often feel
impatient and refuse to wait very long.

68. 1 take my work more seriously than most people.

69. College really stirs me into action,

70. When I get involved in an activity, I am very hard-driving.

Comments:

HOW TO RETURN YOUR QUESTIONNAIRE AND ANSWER SHEET: Place both the
questionnaire nd the answer sheet in the envelope provided. Seal the envelope. Give
the envelope to the AFROTC/LATR Class Commander at the time you outprocess.

Thank you for your cooperation with this research effort.
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c Appendix B-i

SUPT
PILOT SKILLS SURVEY

This questionnaire is designed to identify the relative importance of personal abilities
required to complete tasks unique to flying your aircraft and missions. Your answers
will help us to develop a selection and classification system for specialized UPT.

INSTRUCTIONS

On the next several pages you will find a list of characteristics that have been identified
as being associated with pilot performance. Your task is to judge how important each
characteristic is with regard to performance witi nn your weapon system. To provide
this information you should:

1. Read the definition of each characteristic to make sure you understand it. Then
rate its importance to your weapon system using the scale below.

LA ........._ ----
2. Please note that raters sometimes make errors of judgment when using forms

such as this. To avoid such errors:

a. use the high and low numbers (1 and 5) of the scale whenever appropriate

b. avoid excessive use of the middle number (3) of the scale

3. Note that the characteristics are grouped into three categories, psychomotor
skills, information processing abilities, and personality/attitudes. After rating all of the
separate characteristics, please indicate how much each of thase three categories
contributes to performance in your weapon system.

4. A blank space is provided at the end of the survey for your comments. Please
feel free to respond with any other information you think may be 'nportant to this
research. Thank you.

Privacy Act Gtatefront u3G. wQ. -*crmwy of ft AN f-or, P~*.i.(Ais. W~ko4.5~A y" rqnpefueck E. Ct j-' Nov 43. Numb"io System7 
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Appendix B-2

- -4 -c -cc ---- ,.

CATEGORY I. INFORMATION PROCESSING ABILITIES

SITUATIONAL AWARENESS The state of constant mental readiness to
respond to situational changes.

MEMORIZATION The ability to remember information, such as
words, numbers, pictures, and procedures.

REASONING The ability to combine sepai'ate bits of
information and to apply general rules in order
to derive logical answers or form conclusions.

PERCEPTUAL SPEED The ability to perceive quickly and accurately
small details in patterns and configurations.

TIME SHARING The ability to do more than one thing at a time.

ORAL COMPREHENSION The ability to understand spoken English words
and sentences.

SELECTIVE ATTENTION The abiliy to concentrate on a single task in the
presence of one or more distractions.

RESPONSE ORIENTATION The ability to choose between two or more
movements quickly and accurately when two
or more different signals (lights, sounds,
pictures) are given. The ability is concerned
with the speed with which the right response
can be started with the hand, foot or other
parts of the body.

SPATIAL ORIENTATION The ability to tell where you are in relation to
the location of some object or to tell where
the object is in relation to you.

WRITTEN EXPRESSION The ability to use English words or sentences
in writing so others will understand.

DIVIDED ATTENTION The ability to shift back and forth between two
or more sources of information.

FLEXIBILITY OF CLOSURE The ability to identify relevant information in a
complex perceptual field.

INFORMATION ORDERING The ability to correctly follow a rule or set of
rules to arrange things or actions in a certain
order.
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Appendix B-3

;:77

CATEGORY 1. INFORMATION PROCESSING ABILITIES (continued'

NUMBER FACILITY Involves the degree to which adding,
sut)tracting, multiplying and dividing can
be done quickly and correctly.

WRITTEN COMPREHENSION The ability to understand written sentences and
paragraphs.

VISUALIZATION The ability to imagine the movement of objects
in three dimensional space.

ORAL EXPRESSION The ability to use English words or sentences
in speaking so others will understand.

OTHER (describe)

CATEGORY II. PSYCHOMOTOR SKILLS

PSYCHOMOTOR COORDINATION The ability to co-ordinate movements of two
or more limbs, such as in moving equipment
controls.

RATE CONTROL The ability to adjust an equipment control in
response to changes in the speed and/or
dir'ections of a continuously moving object
or scene.

CONTROL PRECISION The ability to move controls of a machine or
vehicle. This involves the degree to which
these controls can be moved quickly and
repeatedly to exact positions.

OYHER (describe)
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Appendix B-4

-~4 -

CATEGORY III. PERSONAUTY/ATTITUDES

LEADERSHIP The ability to lead men based on personal
behavior, uthority, and he ability to convince
others. Personnel management skilis.

RISK TAKING Willingness to take bold decisions based on
adequate recognition of dangerous situations.

CO-OPERATIVENESS Willingness to co-operate with other people.

ACHIEVEMENT MOTIVATION Willingness and determination to work towards
goals

AGGRESSIVESNESS. The ability to decide rapidly on an appropriate
action and to carry it out immediately.

EMOTIONAL STABILITY Emotionally mature and stable.

ASSERTIVENESS Belief in one's own capabilities. Self-assured
and possessing a willingness to defend one's
own opinions.

OTHER (describe)

Contribution of Each Category to Pilot Performance

Instructions: Assign a percentage to each category. The total percentage should add
to 100%.

Psychomotor Information Personality/ Other (list)
Skills Processing Attitudes

Abilities

+ + + = 100
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( Appendix B-5

Please describe your weapons system experience and circle the aircraft described in
previous items:

Position Hours
Aircraft (PIC/Co-pilot/IP) (PIC/Co-Pilot/IP)

Comments:

'1I
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Appendin C

Tka-MandCoortination Procedures

The firnt of the tests - Two-Hand Coordination presented a triagular-shaptd target and' 4
cross-shaped pipper on the CRT (Figure 1). The computer moved the target in an elliptital Path
and with varying speeds (faoter near the 4 o'clock position and slower near the 11 o'clock

p~s~'n). The subjpct moved the pipper usirg the two smalj joysticks. The left joystick~
CCrtrolled thc pipper only in, the up-down, or vlurtical, axis whereas the right joystick
Controlled the pipper in the left-right, or horizontal, axis. The subjects were instructee to
tUse both joysticks simultaneously in a coordinated manner to move the pipper, keeping it as close
as possible to the target on the CRT.

PSYcMOMOTOR TESTS
TEST I

" L.EFT - NIGHT HAND COORDINATION

+ MTARGE

IIPE

G11P I GRIP

.E1JRre_1. Two-Hand Coordination Test Depiction.

Sixty times each second, the computer reasured in Inches the absolute distance froma the
pipper to t,.e target as both moved around the C'T. The horizontal and vertical components :f

~~1j troimesvren.2nt wer~j computcd and ai .;:'ulated during the 5-Minute test period. The v
ScLbtcl.,ed from Ts~o-i:1 d Coordination ,,ere the Cumulative horizontal (X-,) and cuilati e

v:ertical (Yi) error scor~ls.

Source (8:3)
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Appendix D

Cewlex Coordination PrOeduMs

The second test - Complex Coordination - presented a set of cross-hairs centered on the 0.1,
a dot-shaped pipper, and a thin vertical bar at the bottom of the Cki (figure 2). The subject
controlled the pipper, both horizontally and vertically, using the floor-ounted Joystick. TttIe
control responses were the reverse of what is traditionally required on aircraft (4.#., left-
movement of the joystick moved the pipper to the right, back movement of the joystick r. Vd t e
ptpper downward, etc.). Ihis arrangement was intentionally selected to reduce the advvt.t4ge of -
rubject with prior flyfiig experience. In the same way, the vertical bar was moved horizrntally
ti the left by pressing the right foot pedal and to Vie right by pressing the left foot peda.

The subjects were Instructed"to use the joystick 1o center the pipper horizontally and verticall)
on'the intersection of the cross-hairs and simultaneoutly press te appropriate rudde---tyle
l,.,dal to center the "rudd.r bar" over the lower part of the vcrtical cross-hair. 1hi cnfut. "

rpndomly changed the gain on the input controls, hhich drove tl.o pipper and rudder bar off tteir
marks, requiring the subject to constantly compensate for the forced disrlacement.

Sixty t i.*s each second the computer masurad in inches and ::uiated durIng the 5-ri;nutl
test period tht absolute distance from the ,ippr.r to the Intersection of the cross-hai-s r frp..
tite rudder bar to the vertical cross-hair. 1he three scores obtained fr..r the romplCA
Coordination test were ti-e cumulative horizontal error componeot for the pipper (X2 ), tc
cwulative vertical error component for the pippor (Y2 ), and the cwtulative horizontal ,rr.r
for Ue rudder bar (Zp).

/
/

PSYCHOUMUTOR TESTS

I EST 0

SSTICK & RUUIR SKILLS
@10 MINUTES

PPPER

RUsoMN 1
• in

Figure 2. Complex Coordination Test Depiction.
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HQ Headquarters
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